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[57] ABSTRACT 

In a coiiq)uter operating a bootable CD-ROM or other 
bootable media having the capability of gmiilaring one 
more real drives, BIOS emulation parameters, such as drive 
number, memory partitioning and mqyping are moved from 
BIOS and stcsed in a protected legiou of main memory. 
Upon a change of media, e.g.. hard file, diskette, etc, as die 
conq)utcr undogoes a warm boot with new BIOS emulation 
parameters to enaWc DOS to process the change, the pro- 
tected region of memory is not cleared. This iwcserves the 
BIOS emulation parameters which are restored to BIOS for 
the remainder of the boot sequence. 

10 Qafans, 13 Drawfaig Sheets 
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BIOS EMUIATION PARAMETER 
PRESERVATION ACROSS COMPUTER 
BOOTSTRAPPING 

The application is a continuation, of ai^cadon Ser. No. 
08/512,749, filed S^. 27, 1994, now abandoned. 

CROSS-REFERENCES TO RELATED 
AHPUCAHONS 

The subject matter presented bexein relates to inventions 
described in the following af^cations, all filed on even date 
and under coinmon ownership herewith: Willianis, BIOS 
EM ULATI ON OF A HARD FILE IMAGE AS A 
DISKEFTE, UJS. Ser. No. 08/313,709, now abandoned; 
Wlliams ct al.,BIO S DYNAMIC EMULAHON OF MUL- 
TIPLE DBKEITES FROM A SINGLE MEDIA, U.S. Ser. 
No. 08/313,710; and Wlliams, DATA PROCESSOR HAV- 
ING BIOS DECRYPTION OF EMULATED MEDIA 
IMAGES, U.S. Ser. No. 08/313,748, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Held of the Invention 

This invention relates generally to the bootstr^iping 
sequence <rf a data processing system, sudi as a personal 
conqwter, and mcHie particularly, to preserving prescribed 
media drive emultoion parameters across a warm boot. 

2. Descrq)ti<Ki of Related Art 

AU con^Hiters, such as the various models of personal 
conqwlers, or PC's, produced by IBM Coaporation, execute 
''c^)^ating system software** that instructs the FC on how to 
use other programs, termed ^application software," such as 
word processing and spreadsheet programs. Examples of PC 
operating systems include MS-DOS and WINDOWS, 
manufactured by Microsoft DapoiiEtion, and IBM*s OS/2. 

Before a PC caniun an operating system, it must load the 
operating system from a disk to the PC*s working memcxy 
which is ordinarily random access semiconductor memcay 
(RAM). This is carried oat through a process known as 
*1)ootstr^)ping,'' or more singly, "booting** the PC Booting 
occurs automatically when the PC is first turned on a process 
called a ^'cold boot,** or by die user while the computa is 
nmning (*Varm boot**). 

Bootstrq)ping periorms only two functions, the first being 
toiun apowo'-on self-test, or POST, and the other to seardi 
the storage media (floppy diskette or hard disk) for the 
operating system it will load. These functions are controlled 
by firmware stored in one or more basic input-output system, 
or BIOS, chips inside the FC. 

The POST initializes all the internal hardware and bard- 
ware connected to the PC known to it, such 8smemitHy,and 
tests and places the hardware in an qierational state. The 
BIOS f»x>gFam then normally checks drive A of the PC to 
determine if it contains a formatted flo^^y disk. l£ a disk is 
naounted in the drive, the program seardies specific loca- 
tions on tbc disk to determine if a valid boot record exists, 
ff Ac floppy drive is empty, the boot program checks the 
hard drive C for the system files. In the absence of these files, 
the BIOS wiU generate an error message. 

After locating a disk with a valid boot record, the BIOS 
program reads the data stored on the first secto: of the disk, 
and copies tbat data to specific locations in RAM. This 
infozmation, found in the same location on every formatted 
disk, constitutes the DOS bootrecord. The BIOS then passes 
control to the boot record which instructs the PC on how to 
load die two hidden operating system files to RAM (the files 
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named IBMBI0.COM and IBMD0S.COM on IBM 
conqmters). After loading other q>erating system files into 
RAM to cacry out the rest of the boot up sequence, the boot 
reoOTd is no longw needed. 

5 Tberootdirectory of the boot disk is next searched fw a 
file aeated by the user (CONFIG.SYS) and whidi contains 
commands instructing the operating system how to handle 
cextain <^)eration5 such as how many files may be opened at 
a time, and so-called device drivers which describe the 
existence and characteristics of hardware devices not rec- 
ognized by BIOS that may be connected to the PC. 

Next loaded from the boot disk into RAM is the file 
C0MMAND.COM which is an operating system file 
containing, among other functions, fundamental DOS oom- 
mands used throughout qyplication program execution, and 
a file named AUTOEXE<lBAr created by tbt user and 
containing a series of DOS batch file ccHmnands or program 
names to be executed by the PC each time the computer is 
turned on. This completes the boot tq) sequence, and at this 

^ point the conqmter is consider fully booted and ready to 
be used. 

The usual types of storage media in 08*der of stCH^e 
density, are flof^ disk, hard disk storage, which are mag- 

^ netic media, and more recently, CD-ROM which is an 
optical medium capable of storing a considerable amount of 
data. A CD-ROM is a **read only** medium, although 
magneto-optical media, capable of being written to as well 
as read firom, are emerging. Presently, floppy disks are 5.25 

^ Cff 3.5 inches in diameter, with smaller sizes now emerging, 
and are citable of storing itp to 2.88 megabytes of data. 
Hard disks store considerably mem data, currently in the 
range of up to 2 gigabits, arranged as clusters disbursed 
throughout the medium. 

33 CD-ROM's have attributes of both hard disks and floppy 
diskettes, that is, they have the storage capacity of a hard 
drive and the r^oeability of a diskette. CX>-ROM tech- 
nology currently is capable of storing more than 600 mega- 
bytes of read-only data along a continuous spiral track on a 

40 phonograph record-like critical mediunL As with otba disk 
media, the CD divides its capacity into short segments, or 
''large firames** for addressing. The number of such large 
frames varies but can reach about 315,000, each containing 
2352 bytes under a defined media standard. Most of the 

45 frame contains data and the remainder is divided among a 
synchronization field, secUx address tag field and an auxil- 
iary field. Data stored on the CD-ROM is formatted as 
sectors of data con^irisiiig 800h bytes each, and with boot 
record residing at a prescribed (llh) sector in the last session 

5Q on the CD. The boot record points to a boot catalog 
providing descriptions and locations of disk or diskette 
image emulations recorded on die CD-ROM, one or more of 
which may be bootable and may cacry an operating system, 
linage formats of these three types of media are hierar- 

55 chical in structure, with diskette lowest and CEX-ROM 
hi^est, and each medium adding r^ons of storage over- 
lying the storage regions of the medium beneath it Referring 
to FIG. 1, which depicts the image fcomats of the three 
media, a floppy diskette starts with a boot record, which is 

60 & short program loading the operating system into the main 
memcHy, followed by a pair of file allocation tables (FAT's) 
which record the file structure of the disk^ (two FAT's are 
often provided, as shown, to perform an integrity check on 
stored files). Next is a root directcfy which reoards the files 

63 stated on the diskette, and finally the data storage region. 
The structure of a fixed disk includes not only the same 
regions as found in . a diskette, but precedes with a reserved 
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legioa as well as a partition table wtddi, as the first rec(Hd 
on the disk, defines the operating bocmdaries constitutu^g tiie 
logical partitions of the disk, if die disk is paititiooed by the 
user. 

A CD-ROM adds to that a table of descr^Xors, such as 
defined by ISO 9660, as &e first record on the CD. How data 
is organized into files suxcd on a CD-ROM is designated by 
the ISO 9660 specification, which spedfies, among other 
dungs, that a *1timaiy Volume Descrqytoi^ must reside at 
sector lOh relative to the start of a session, followed by any 
number of other Volume Descriptors, and then by a **Voiume 
Descr4}Cor Tbrmuuttor." The boot catalog, following the ISO 
descrqitars, is a directofy pointing to the stored images as 
files as identifying image characteristics. Inoaiposation by 
reference is made herein to the ISO 9660 spedficatiott in its 
entirety. 

The ISO 9660 specification provides, opttonaUy, new boot 
capabilities for personal computers, a concqpt disclosed in 
the *^ Tbrito** bootable CD-ROM format specification. 
Version 1.0, recently jointly developed and made publically 
available by Phoenix Technologies and IBM Corporation, 
the assignee of the present invention. This specification, 
inooiporated herein by reference, describes how the BIOS 
boot procedure can be enhanced to support the CD-ROM 
using INT 13 calling conventions f<x enaUing the CD-ROM 
to boot as the A drive or C drive without device drivers. In 
accordance with this spedficatioo, if the user selects one of 
the boot CD-ROM options on a setup menu, and during 
POST die BIOS detects die presence cf a CD-ROM drive, 
INT 19 at the end of POST wiU attempt to load the operating 
system using the boot sequence specified in Setup. To 
acconq>lish this, the installable boot CD-ROM feature 
makes available one of two INT 19 functions, namely, single 
image and multiple image INT 19. 

The single image INT 19 feature accesses the booting 
catalog in the CD-ROM header, verifies Ihe existence of a 
boot image on the CD-ROM and reads dte initial/default 
entry and then boots firom the disk image specified in this 
entry. Multiple image INT 19, if instructed to boot firom the 
CD-ROM, accesses the booting catalog, verifies, and then 
boots from either the image specified in Che initial default 
entry or from one of the other images listed in the section 
headers and section entries that follow &e initial/default 
entry. 

Three types of CD-ROM configuration are shown in 
FIGS. 2(a)-2(c). In HG. 2(d), the nmasl CD^OM caor 
figuration is not bootable; it uses root directory and 
CD-ROM drivers to access CD-ROM images. In FIG. 2(b), 
a BIOS with a single boot hnage capability accesses the 
initial/default entry to ^xess a single bootable disk image. 
After loading the operating system, the Systran can revert to 
standard CD-ROM drivers and the root directory to access 
CD-ROM images. Jn FIG. 3, a BIOS with miittq>le boot- 
image cq>atality can access any oat of a number of bootable 
disk images listed in Che booting catalog. Afker loading the 
operating system, the system can access other items In the 
disk image with standard INT 13 calls or return to ncnnal 
access of CD-ROM inuiges using CD-ROM drivers and the 
root directory. 

The operating environment is depicted in FIG. 5, wherein 
die rig^ hand side is a mq> of the first IM of random access 
main memory. The lowest address of the main mcmcary is 
occupied by BIOS data, such as intemipt vectors and other 
machine specific operating parameters such as identification 
of drives and access to them through BIOS INT 13 fimc- 
tions. The next region of memory is occupied by die 
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operating system, sudi as DOS, followed by an extended 
BIOS area, ci BIOS EBDA entered during booting. Residing 
in ^ upper layers of the main memory are video data and 
firmware based BIOS which is fixed for all qjplications. The 

5 usual BIOS functions do not rec<^nize a CD-ROM drive, 
which is instead defined by ISO-9660 device driver software 
residing in the operating system, as shown in FIG. 5. 

In FIG. 6, in accordance with the El Torito specification, 
enhancements made to BIOS EBDA enable the INT 13 calls 

10 to recognize the CD-ROM and further to provide for hard 
disk and floppy disk^ image emulations derived from the 
CD-ROM storage files, that is, to treat the emulation images 
as if ihey are physical drives. In this exanqtle. the CD-ROM 
image ^n/bkh, is booted becomes the A (flc^y diskette) 

i^ drive, and the physical A drive is renamed as drive B. 
An important advantage of boc^le CD-ROM's in accor- 
dance with die El Torito specification is the c^>ability of 
emulating one or m<»e real drives. These emulations can 
also be dianged dynamically via BIOS calls. AUhougb DOS 

^ can property process changes in emulation for diskette 
drives that arc present at imtial booting, DOS cannot identify 
new logical diskettes or changes to hard files. To process 
changes in emulation, DOS must be rebooted. However, the 
normal boot process clears all storage; some systems do not 

^ have access or space in other storage areas for preserving 
BIOS emulation parameters, svtch as the device table iden- 
tifying drive number, memory partitioning and mappiag 
associated with an emulatioo. 

» SUMMARY OF THE INVENTION 

The invention provides a data processing system com- 
prising a central processing unit (CFU)» a system memory 
fox storing data in the form of electrical signals, a first port 

35 for receiving an input (tevice generating electrical ii^Nit 
signals, and at least one second port for siq^lying electrical 
output signals to ou^Kit devices. The CPU is of a type 
including a BIOS circuit fcs- carrying out prescribed func^ 
tions including converting operating signals developed by an 

^ operating system executed by the CPU into electrical si^ials 
conq)atible with devices that are re^nsive to signals pro- 
vided by the CPU to ttkt system bus. The data processing 
system further indudes a drive for a non-volatile mass 
storage mrdiiim, such as a CD-ROM, storing multiple 

45 emulated drive images, and a system bus interconnecting the 
CPU, system memcry, first and second ports and mass 
storage mrdiimi driver. 

To install new emulation parameters into DOS upon 
change of emulated drive, a warm boot must be poformed. 

50 III acoHdanoe with a |nindpal aspect of the invention, the 
BIOS is programmed so as to preserve prescribed BIOS 
emulation parameters across the boot sequence. In the 
preferred embodiment this is accomplished by defining a 
protected region of system monary and, responsive to a 

55 command for a warm boot for inctAiKng the emulation 
parameters, moving the parameters ^csa BIOS to the pro- 
tected memory region, clearing the system memory in 
regions otticr than the fsotected r^on, restoring the onu- 
lation parameters to the BIOS, and infrialiring the system 

eo based upon the restored BIOS parameters. 

Numerous advantages of the present invention will 
bec(»nc readily qiparcnt to those skilled in dils art from the 
foUowittg detailed dcscrq>tion, \^ercin only the preferred 
embodiment of the invention is shown and described, sin^y 

65 by way of illustiation of the best mode contemplated of 
cancying out the invention. As will be realized, the invention 
is capable of other and different embodiments, and its 
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conncded to system bus 22. Other data arc stosed in floppy 
and hard disk drives 32 and 34 for access by the CPU 24 
tiuough oaresponding controllers 306 and 30c. Display 14 
is connected to the system bus 22 through a video controUo- 
36. 

Preferably, the a>-ROM is bootable, as described 
previously, and in the invention is formmcd in acccxdance 
with the El Ibdto bootable CD-ROM format specification. 
The bootable CD-ROM format in«Mporatcd by the inven- 
tion maintains oonqxatibiUty with ISO-9660 while providing 
BIOS with a means of finding the location on the CD that 
contains the mateiiai to be booted. The format is detailed in 
an appendix hereto (APPHNDDQ. 

With reference to FIG. 7, multipie emulation CD-ROM 
images are made available to the user through multiple 
emulation tatdes added in accordance with die invention to 
the BIOS EBDA, four bdng illustrated in the present 
cxainplc of FIG. 7. Each of these tables is dynamically 
associated with a logical drive letter. The table provides the 
translation necessary to map the logical drive to a selected 
image on die inedium. An exanq>]e of a device table is as 
follows: 



several details are capable of modifications in various obvi- 
ous respects, all without departing from the invention. 
Aoconlingly, the drawing and description are to be regarded 
as illustrative in naturc, and not as zestdcCive. 

BRIEF DESCRIPTION OF THE DRAWING(S) 

FIG. 1 is a diagram showing image fonnats of diskette, 
hard drive and CD-ROM storage media. 

FIGS. 2(a>-2(c) are diagrams showing ctmfigurations <a 
non-bootable CD-ROM, single boot image CD-ROM and 
multiple boot image CD-ROM, respectively. 

FIG. 3 is a perspective view of a personal conqMiter 
system within whidi die present invention has af^lication. 

FIG. 4 is a block diagram of a personal con^ter based 
data processing system within whidi the invention may 
reside. 

FIG. 5 is a diagram of the I5O-9660 operating environ- 
ment upon which the invention is optionally based. 

FIG. 6 is a diagram showing BIOS inq>lementation of 
multiple CD-ROM image emulation per the El Torito speci- 
fication. 

FIG. 7 is a diagram showing multiple emulation tables 
residing in BIOS EBDA. 

FIG. 8 shows emulation of a CD-ROM image by table 
activation. 

FIG. 9 shows multiple table activation to emulate two 
drives simultaneously. 

no. 10 is a diagram showing transfer of data during drive 
emulation. 

FIG. 11 is a flow chart showing a warm boot sequence 
presenring BIOS emulation parameters, as practiced in 
acoc^dance wilh the invention. 

FIGS. 12(o)-12(d) arc memoiy m^s showing regions of 
memory cleared during boot in accordance witii conven- 
tional processes and the invention, respectively. 

FIG. 13 is a diagram of media image f<xmat including a 
detail of die BIOS Parameter Block (BFB). 

DESCRIPTION OF THE ILLUSTRAnVE 
EMBODIMENT(S) 

reZn^ffSr l"^ "^^^ ^ ^ ^ an He characteristics of a CD-ROM 

ref«natonG. 3,apersonalcompu 43 linage to be emulated, such as size, media type, and faimat 

10 IS of die environment to which die invention has par- entities peculiar to hard drive and diskette mSia. The final 

ticular utihty. "Hie computer 10 which preferably, but not entry in die table is a cipher key used in conjunction with file 

necessary, is <rfa type utihzmg anIBM Personal Computer decryption at BIOS level in accordance with die copending 

2 OT smular system^ includes a console housing 12 witiiin apfAicadon entitied Data Process^ Having BIOSDccryi; 

which dicmt boards contaimng die necessary circuitry 50 tion of Emulated Media Images, BIOS, by activatinc any 

mduding microprocessor and BIOS chips, oontroUers, ran- table per die El-Tcrito sp3»tion (describing only Lgle 

dom ac^ssmcmOTy and odier hardware arc aiia^ «nulation table in^iiemcntation) lOT 
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db 
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IbtalSecton 
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SoctCyinidcr 
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db 


? ;set if ooediBai has chajqged 




db 


? ;lQgical media lock 


BootOffiKt 


dw 


7 ;locatiaQ of boot sector 




dw 


7 ;cQCtains cqrtier key 



wherein die **Sp** prefix designates **specification," db, dw 
and dd reinesrat byte, word and double word, respectively, 
and a "T indicates a reservation in main memoiy. 

Bach table describes all die characteristics of a CD-ROM 



oonqHiter will also indude a display 14 and a keyboard 16 
connected into die housing 12 tfannij^ cable 18. Mass 
storage media include a hard drive widiin the housing and 
not accessible to die user, and user accessible flq>py disk 
and CD-ROM drives 20 and 22. 

The architecture of computer system 10, dc^ncted in FIG. 
4, is based on a system bus 22 on whidi data is passed 
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■\" -z-™* ^ ^ wuiMj uoiA i» possco wjYc oavuig Dccn rqiiacea oy tne emulation. Data flow 

between con^xments of die omqiutcr, induding a central 60 under diis condition is shown in FIG. 10. File data is bdne 

processins unit fCPin 24 Wfaidl mefmhlv is. hase^ nn nn^ r^fiH fr/t>» A .1.^ T>.n.^^ ^ 



determine which drive is t>eing emulated, and where on the 
CD-ROM die emulation is to be found. 

For exan^le, widi reference to FIG. 8, emulation of drive 
A is Initiat ed by activation of die corresponding table by a 
BIOS call dtrou^ INT 13, when, as mentioned previously, 
the i^ysical Adrive becomes renan^d as the B drive, the A 
drive having been rqilaced by the emulation. Data flow 



processing unit (CPU) 24 whidi fsefcarably is based on <Hie 
cf the "486** family or more powerful types of processors, 
manufactured by Intd Corpcwation or odicrs, executes pro- 
grams stored in main or system memory 26 and manipulates 
data stored in the same nimiory. Data, induding mnltiniedia, 
may be stored in CD-ROM 28 and accessed by CFU 24 per 
ISO 9660 specifications dirough a device controller 30 



read from enuilated A drive on die CD-ROM. This data is 
sent to die CD data buffer widiin die BIOS EBDA, and fr<Mii 
there transferred to a buffer widiin the operating system, 
DOS in this cxanq>Ic. Other buffers may also contain data 
65 read from the other emulations, as follows. 

With die A drive enuilation remaining active, the BIOS 
table for emulation B is next activated, as shown in PEG. 9, 



11/05/2003, EAST Version: 1.4.1 



5,694,583 



8 



10 



15 



25 



30 



SO tiiat both drive images renudo accessible to user at the 
same time, without requiring a reboot. In this case a hard 
drive image emulation replaces the {^ysical B drive which 
becomes unusable. 

As i^eviously noted, whereas DOS can properly jhwicss 
changes in emulation for disJcette drives that are present at 
initial booting, DOS cannot identify new logical diskettes or 
changes to hard files. To process changes in emulation, DOS 
must be rebooted However, the nonxud boot process clears 
all stcHage; some systems do not have access or space in 
other storage areas for preserving BIOS enuilation 
parameters, such as the device table shown above identify- 
ing drive number, memory partitioning and mapping. 

For exan4>le, during the time the conqwter is normally 
running, the main memory will be fully operational, with all 
regions in an active condition as shown in FIO. 12(a). 
However, with reference to FK3. ^2^b), during a conven- 
tional warm boot, all contents of the main memory are 
cleared as indicated by shading. Hence, any drive emulation 
parameters {oeviously stored in BIOS EBDA will be lost 
across the boot and unless die emulation parami^ers arc 
preserved elsewhere, the operating system will be incapable 
of identifying the characteristics of the drive now being 
^n^«t'-A FIG. 12(c) shows a situation that arises with some 
types of ccmputer, such as in IBM PS/2 systems where, 
i^n a warm boot, only die BIOS data area is cleared. In die 
present invention, however, shown in FIG. 12(^0, the main 
memory is cleared except for die BIOS EBDA containing 
the emulation parameters, ^^lich are preserved across a 
warm boot 

The data diereby preserved may comprise the emuladon 
data {^seated in the table presented previously, ot die 
contents of die BIOS Parameter Block (BFB) within die 
boot record in die BIOS EBDA shown in FIG. 13. However, 
other emulation data can be included within the protected 
segment of memory. 35 

FIG. 11 is a flow chart descritHng, on a rdadvely high 
level, die sequences of events diat are performed upon calls 
for (1) cold booting which occurs upon power up 
(RSTPOGMXXX)), (2) manual warm boot which is initiated 
duoug^ die keyboard (RSrrFLG=1234), (3) warm boot 40 
which occurs upon certain oMiditions during data processing 
by IBM*s PS/2 con^ter (RSTFLG=4321), and (4) in 
accordance with the invention a diange of image emulation 
by CD (RSTFLG^'Hnr). 

Upon a power up, with die reset flag being set to (XXX), 45 
haidware initialization is earned out in step 102 followed by 
a power on system test sequoice, step 106. Next the 
keyboard is tested and drives initialized, step lOS, and die 
se^ence continues to steps 112 and 116 v/hea the memory 
is cleared, and to step 118 from die usual subsequent 
steps of die boot sequence arc continued. 

Upon a manually caUed waimboot widi the reset fi^ set 
to 1234, hardware initialization per step lt2 is performed. 
Decision step 104, recognizing a waim boot causes the 
sequence to jump to step 108, bypassing POST step 106, for 
tesing the kByt>oaid and tni'tfaHrfng the drives, and then st^s 
112-118 are perfcvmed when the memory is cleared per FIG. 
12(^), and boot continued. 

Upon a warm boot per PS/2 processing, wiUi the reset flag 
set to 4321, POST step 106 is bypassed, and die keyboard eo 
tested and drives initialized (step 108). Decision step UO, 
recognizing the flag, will cause die sequence to jump to st^ 
118, bypassing steps 112-116 which dear main memory. In 
diis case, only die BIOS DATAAREAof die main mem<Hy 
is cleared, as shown in FK}. 12(c>. 

A change of image emulation is shown schematically in 
die flow chait of FIG. 11 when die flag is s^ to CD. Under 



this condition, intemipts are marked and die EBDA area of 
die CD moved to elsewhere in main memory, stq> 100. This 
move is necessary because during booting DOS may relo- 
cate die EBDA to some other area. Hardware initialization 
is next performed, POST step 106 bypassed but keytx>ard 
test and drive initialization canied out (stq> 108). In step 
112, the memory is first cleared, but die lowest 64K as well 
as the region of VDenuxy containing the EBDA is preserved. 
Then, in accordance widi decision step 114 r^ponding to die 
CD flag, die EBDA is restored to die BIOS EBDAiegion of 
menoory, as shown in FIG. 12(^. 

Since the boot drive may have changed as a result of 
emulation, die operating syston diat is started may not be 
the same one that initiated die re-boot In any event DOS 
now recognizes the new drive configuration, and can prop- 
erly access die content 

There accordingly has been described a system wherein 
bootable drive emulations are stored in a mass storage 
medium, sudi as a CD-ROM, and wherein emulation param- 
20 eters are st<«ed in BIOS EBDA. Upon a change of emulated 
media, when a warm boot is carried out to enable DOS to 
process die change, the BIOS emulation parameters are 
preserved in a section of memoiy that is bypassed iqion 
mem<Hy clearing. 

In tlds disdosuic, there is shown and described only the 
preferred embodiment of the invention, but, as 
aforanenti(Hied, it is to be understood that the invention is 
c^iable of use in various other comlnnations and environ- 
ments and is amiable of diangcs or modifications widiin die 
scope of die inventive ccHicq)t as expressed herein. For 
eun^e, it is igiparent diat ahhough description of the 
invention is made in the context of bootat^e CD-ROM 
media, the invention has broader af^dication with respect to 
other storage media, and in other environments such as 
booting across a serial port 
What is claimed is: 

1. A data processing system, conqirising: 
a c&stni processing unit (CPU); 
a system memory for staring data in electrical signal 
form; 

a first port for recdving an ioput device generating 

electrical input signals; 
at least one second port for supfdying electrical output 

signals to output devices; 
a BIOS included widiin die CPU for carrying out pre- 
scribed functions including converting operating sig- 
nals developed by an operating system executed by the 
CPU into signals compatible widi devices that are 
responsive to odier signals apptied by the CPU; 
a non-volatile mass storage medium storing multiple 
indqiendent apfdlcations in the form of data on respec- 
tive BIOS emulated images; 
a drive for the non-vcdatile mass storage mftriiiim; 
a system bus interconnecting the CPU, die system 
memory, the first and second ports and the drive for the 
mass storage medium; 
die BIOS including an ^tended BIOS data area contain- 
ing media emulation parameters in emulation tables; 
and 

programming defimng a protected volatile memory region 
of said system memcsy and responsive to a command 
for a warm boot for duplicating and preserving only 
across the warm boot the media emulation parameters 
in die protected volatile memcry region, initiating an 
(jading system reboot sequence including clearing 
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regioas of the system memory other than the protected 
regtOQ, and restaring the new media emulation param- 
eters into the emulation tables in the extended BIOS 
data area. 

2. The system of claim 1, wherein said mass storage 
medium comprises a CD-ROM. 

3. The system of daim 1, whearein said programming 
resides at BIOS leveL 

4. For a data processing system of a type oonqxrising a 
central processing unit (CPU), a system mcnaory for storing 
data in electrical signal form, a first port fw receiving an 
input device generating electrical ii^t signals and at least 
one second port f<x supplying electrical ou^ut signals to 
output devices, a non- volatile mass storage mMiirtn storing 
multipie indq)endent applications in the foan of data on 
respective BIOS emulated images, a drive for the non- 
volatile mass storage medium, and a system bus intac(HH 
necting die CPU, system mentory, first and second parts and 
the drive for the mass storage medium: 

a BIOS for carrying out prescribed functions including 
converting operating signals developed by an operating 
system executed by the CPU into electrical signals 
conq>atible with devices that are responsive to other 
signals supplied by die CPU to die system bus, the 
BIOS including an extended BIDS data area containing 
media emulatiott paramos in emulation tables and 
including programming defining a protected volatile 
memciy region of said system memory and re^nsivc 
to a command for a warm boot for duplicating and 
preserving only across die warm boot die media onu- 
lation parameters in the protected volatile mcmoay 
region, initiating an operating system reboot sequence 
including clearing regions of the system memory oflia 
than the protected volatile memory region, and restor- 
ing the new media emulation parameters into the emu- 
lation tables in the extended BIOS data area. 
5. A method of operating a data processing system com- 
prising at least a central processing unit (OPU), iiqmt and 
ou^t ports, a system memory for storing data in electrical 
signal form, a drive for writing data to and reading data from 
a mass storage medium, wherein die mass storage medium 
contains ziiultQ>le bootable regions emulating one cr more 
storage media drives, and a system bus interconnecting the 
CPU, die Usfnt and ou^ ports, the drive and the system 45 
menKHy, die CPU including a BIOS for carrying out pre- 
soibed functions including converting operating signals 
developed by an operating system executed by the CPU into 
electrical signals con9>atible with devices diat are respon- 
sive to signals provided by the CPU to die system bus, die ^ 
metiiod conqxising the steps of: 

storing storage media emulation parameters in emulation 
tables in an extended region of die BIOS, 

dcfiniiig a iffotectednftemory region in volatile memory of 
the system memory, 

|»ooessing a change of storage media having new emu- 
lation parameters in response to a ocHnmand for a warm 
boot. 

moving the media emulation parameters from die 
extended BIOS region into ttic protected memory 
region in volatile memory of die system memoiy and 
{H^serving die media emulation parameters in the pro- 
tected memcay region only across die warm boot 
sequence, 

initiating an operating system reboot sequence including 
clearing re^ons of die system memory other dian die 
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protected memory region in volatile memcxy of die 
system memory, and 
restoring the media emulation parameters to the extended 
BIOS region. 

6. The method of claim 5, wherein the mass storage 
medium con^Hises a CD-ROM configuration having at least 
one bootable drive emulation. 

7. The mediod claim 6, wherein die CD-ROM con- 
figuration indudes a drive emulation having a booting 
catalog pointing to at least one default bootable disk image 
and an<^her entry, wherein die booting catalog also points to 
a second bootable disk image, and wherein, upon the com- 
mand for warm boot, an initial boot sequence is initiated 

15 from die booting catalog, and thereafter, selectively, from 
the anodier entry in the booting catalog. 

8. A data processing system, conqxising: 
a central processing unit (CPU); 
a system memory for storing data in electrical signal 

form; 

a first pcHt fOT recdving an isput device generating 

electrical input signals; 
at least one second port for supplying electrical output 

signals to ou^ devices; 
the CPU induding a BIOS for carrying out prescribed 
functions induding convoting q)erating signals devel- 
q>ed by an operating system executed by die CPU into 
electrical signals conq>atible with devices that are 
responsive to other signals app^ed by die CPU to die 
system bus; 

a non-volatile mass storage tnediiini st<ning multiple 
independent applications in the form of data on respec- 
tive BIOS emulated images; 
a drive for a non-volatile mass storage medium; 
a system bus interconnecting die CPU, system memciy, 
first and second ports and mass storage medium drive; 
and 

die BIOS including an extended BIOS dau area contain- 
ing media eimdation parameters in emulation tables 
and means for preserving the media emulation param- 
eters in volatile memory of the system memory across 
only a wann boot sequence. 

9. The system of claim 8, vlierein said mass storage 
medium comprises a CD-ROM. 

10. A data processing system, conqnising: 
a central processing unit (CPU); 
a system memory for storing data in electrical signal 

form; 

a first port for recdving an iapvX device generating 

electrical input signals; 
at least one second port for supplying electrical output 

signals to out|Mit devices; 
a BIOS induded witiiin die CPU f(x carrying out pre- 
scribed functions induding convening operating sig- 
nals devel(^)ed by an operating system executed by die 
CPU into signals oonqiatible widi devices diat are 
responsive to otfier signals ^lied by the GPU; 
a non-volatile mass storage mftainm storing multiple 
ind^ntfent a{q)lications in the f<Hm of data on respec- 
tive BIOS emulated images induding a drive for the 
non-volatile mass storage merftnro t 
a system bus interconnecting the CPU, the system 
memory, die first and second ports and die drive for the 
mass storage Tuvti^mi; 
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the BIOS ukcluding an extended BIOS data aiea contain- 
ing media enmlation paraxncters in emulation tables; 
and 

programming definii^ a protected volatile memory region 
of said system memory and responsive to a command ^ 
f OT a wann boot for duplicating and pieserving only 
across the wann boot the media emulation parameters 



12 

in the protected volatile memoiy regi(»), imitating an 
operating system reboot sequence indudii^ demng 
regions c£ the system memory other than the protected 
region, and restoring the new media emulation paramr 
eters into the extended BIOS data area. 

* * * ♦ ♦ 
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